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The question whether obesity leads to an increased risk of mortality among individuals with chronic disease is of interest to many clinicians and epidemiologists 1 . Understanding the answer to that question may help to assess the importance and potential impact of interventions that target weight loss in this disease group. Because such interventions must take place after disease onset, epidemiological studies that aim to address this question should assess the association between changes in body mass since disease onset and mortality in such individuals.
Collider bias -and the related obesity paradox -is only one of several adverse consequences of not adhering to this important principle.
Asking the wrong question
Whether collider bias can distort the association between obesity and mortality in, say, diabetic patients to a degree that matters, necessarily depends on the interpretation one assigns to that association. Viallon and Dufournet 2 and Sperrin et al. 3 , along with a number of other authors (see e.g. 4 ) consider interpretation in terms of a controlled direct effect of obesity on mortality in diabetic patients. However, this does not capture how one is likely to interpret that association and, moreover, does not reflect the effect of clinical interest. The reason is that a controlled direct effect expresses the effect obesity would have 
where we use that 
It follows from the above that the causal effect of obesity in diabetic patients, 6 serious oversimplification of reality, which is likely to minimise the role of collider bias. In the next section, I aim to provide more general insight.
A broader perspective on collider bias
In essence, the problem of collider bias is not less important than that of confounding bias. Consider for instance the causal diagram of Figure   1 (left). When all variables are dichotomous, taking values 0 and 1, then it readily follows from Bayes' rule that the conditional U-A odds ratio, given M=1, can be rewritten as
the extent to which it differs from 1 expresses the degree of collider bias. When the data are instead generated as in Figure 1 (right), then it further follows from Bayes' rule that for a,u=0,1,
At such data-generating mechanisms, Equation 1 reduces to
Interestingly, this is the reciprocal of the marginal U-A odds ratio, which expresses the degree of confounding bias in Figure 1 We conclude from the above that the problem of collider bias is, in essence, not less important than that of confounding bias. This is in line with Greenland 16 , who concludes that 'bias from stratifying on 
